In most jurisdictions, the rule of law has been the core instrument used to implement rules, regulations and restrictions relating to forests. The results of this approach have relied on the effectiveness of the system for regulating through monitoring and reporting. Despite the obvious differences in the wider operating environment of forestry internationally, issues related to globalization have increased the need for comparison. The potential impact of certain social, economic and environmental differences on the nature of monitoring and information reporting is, therefore, important to forest policy and management. The analysis presented here considered data associated with forestry-related monitoring and information reporting to provide a comparative description of certain hard-law requirements in a sample of jurisdictions. This was done to shed light on the potential for coordinated monitoring and information reporting objectives to be mandated through inter-jurisdictional hard law. Our research suggests that further comparative analysis of hard law monitoring and information reporting requirements could form a central theme in defining the 'ground rules' of a global forest law.
Introduction
In most jurisdictions, the rule of law has been the core instrument used to implement rules, regulations and restrictions relating to forests (Cirelli and Schmithusen 2000 , Lane and McDonald 2002 , Meidinger 2003 , Hickey 2004a . The results of this approach have relied on the effectiveness of the system for regulating through monitoring and reporting 1 (Development Law Service 2001 , Fingleton 2002 , McKay and Moeller 2002 . Lubbers (2003) defined hard law as agreements on principles with a high degree of legal security based on a constitution and ratified by parliament (see also Shelton 2000 , Abbott et al. 2001 , Hickey 2004a ). Alternatively, 'soft law' is defined as agreements on principles with low levels of legal security that often reflect ethical conceptions not yet documented in hard law (Lubbers 2003 , Abbott et al. 2001 . While a range of soft law 2 initiatives have now emerged to monitor sustainable forest management (SFM) performance at various scales, hard law regulation retains the advantage of being universally applicable within a particular jurisdiction, thereby enabling a level of standardization in the data being collected (McKay and Moeller 2002, Hickey 2004a) . Further, as soft law is voluntary, only hard laws provide for criminal and civil penalties (Dicus and Delfino 2003) .
According to Bauer et al. (2004) , international agreements have had a significant impact on national forest laws in terms of better recognizing the need for a more integrative approach to forest ecosystem and landscape management. In 2000, the Food and Agriculture Organization (FAO) noted the following trend in forestry related hard laws:
"Increasingly, such laws reflect the growing worldwide push towards more consideration of non-timber values of forests, such as biodiversity functions, sustainability concerns and social interests. The general trend has been towards broadening management objectives, strengthening environmental measures and assessments, improving planning tools, promoting local and private forestry, and increasing opportunities for public participation in forest management."
While this is a positive evolution, there are few studies that have analyzed the monitoring and information-reporting requirements documented in forestry-related hard laws in different jurisdictions. This is most likely due to the complex jurisdictional conditions that surround the enforcement of hard laws and regulations [see Tarasofsky 1999, Ellefson and Hibbard (2003) , Cashore and McDermott (2004) , Bauer et al. (2004) ]. It has been recognized that a typical 'western' society will suffer from the exploitation of common resources [i.e. "the tragedy of the commons" (see Hardin 1968) ] without a suitable regulatory framework. This has been a strong point of consideration by forest stakeholders over time and has driven the development of legislation designed to monitor the sustainability of natural resource harvesting within their jurisdiction. When considering the regulations associated with environmental protection in democratic societies, Godden (1997) noted that environmental values are culturally relative and that the legal system will often reinforce these views (Hickey 2004a) . As a result, forestry laws need to fit into a jurisdiction's social, economic and environmental setting.
The potential impact of certain social, economic and environmental differences on the nature of monitoring and information reporting is important to SFM. Despite the obvious differences in the wider operating environment of forestry in different jurisdictions, the increased impact of globalization and the emergence of transnational social movements have resulted in a demand for international comparison, particularly in terms of forest policy and regulation [e.g. the UNCED 'Statement of Principles on Forests ' (1992) ] (Bernstein and Cashore 2000, Hickey and Innes 2005) . Further, Brunnee and Nollkaemper (1996) noted that the various 'layers' of international dialogue designed to address different aspects of forest management are promoting a gradual convergence of expectations and interests that may further normative development. While there have been clear improvements in international efforts to develop legal agreements related to SFM, the process has not been smooth. (Tarasofsky 1999 ).
There are many challenges associated with analyzing SFM-related phenomena in an international context. This paper represents a 'first step' towards gaining a better understanding of inter-jurisdictional monitoring and information reporting for SFM through hard law regulation. It presents the results of an exploratory analysis designed to compare the monitoring and information-reporting requirements documented in a purposive sample of forestry-related hard law standards from Europe and North America. The research aimed to provide a grounded perspective from which to consider the potential for coordinated monitoring and information reporting objectives to be mandated through inter-jurisdictional hard law. The study is based on data presented in Hickey (2004b) .
Methods
Our analysis focused on specific objectives, outputs and discussion related to monitoring and information reporting in forestry. The hard law standards were obtained from recognized sources of legal documentation. The main sources for legislation were the FAO database, FAOLEX, (http:// faolex.fao.org/faolex/) and the European Forest Institute (EFI) (www.efi.fi/efidas). Every effort was made to obtain the most recent documentation to enable a relevant interpretation of the hard law requirements in the selected jurisdictions.
Jurisdictions and Documentation
The study concentrated on a purposive sample of OECD member countries located in North America and Europe (see Table 1 ) to ensure a level of similarity in the social, economic and environmental conditions that relate to forest management [see Hickey (2004b) related monitoring and information reporting requirements between jurisdictions. The European jurisdictions considered for analysis were limited to those with hard law documentation that was available in the English language. In the case of USA and Canada, a purposive sample of states and provinces were selected.
To explore the nature of the hard laws in the selected jurisdictions, the predominant forestryrelated legislation from 12 jurisdictions were analyzed (see Table 2 ). In most cases this involved a single document (e.g., Forest Practice Act); however, in a few cases a limited number of interlinked and inter-dependant documents were analyzed.
The documents were reviewed and the information requirements extracted. The analysis presented in this paper covered not only the information required for annual reporting, but all of the information required or implied to meet the legislation.
Annex 1 presents a list of the environmentrelated legislation that has been adopted in the selected jurisdictions. It shows that each jurisdiction has many different hard law standards that are either directly or indirectly related to forestry. This is relevant to SFM because both the breadth of the hard law standards and specific requirements documented in the relevant legislation determine the nature of monitoring and information reporting conducted by forest managers through time.
The following methodology was also used to conduct a comparative analysis of forestry-related soft law standards from Europe and North America (see Hickey et al. 2006 ).
Qualitative Analysis
The grounded theory approach was the prominent research paradigm used for this study (see Glaser and Strauss 1967) . Grounded theory describes the process of deriving theories from an analysis of the patterns, themes and categories discovered in observational data (Babbie 2001) . According to Creswell (1997) grounded theory involves the coding of categories in events and behaviour to discover substantive-level theory. These codes eventually saturate, allowing comparisons. Grounded theory relies on inductive principles where data are often collected in the absence of hypotheses (Glaser and Strauss 1967) . The analytical techniques used for this approach were constant comparison, content analysis and pattern matching.
Constant Comparison
The constant comparison method involves "… explicit coding and analytic procedures" (Glaser and Strauss 1967) that will generate theories in a systematic manner. It is a method of comparative analysis, and is generally used jointly with theoretical sampling of qualitative data (Creswell 1997) . The constant comparison method was used to develop categories for the qualitative data documented in the purposive sample of hard law standards. Miles and Huberman (1984) wrote that categorizing is essentially a data reduction (Dey 1993) . This facilitated data organization for the analysis. Content analysis, (Section 2.2.2) could then be incorporated. The constant comparative method also involved inductive analytical techniques such as searching for patterns, themes, and categories in the data without imposing expectations before the analysis began (Section 2.2.3) (see Miles and Huberman 1984) .
Content Analysis
Content analysis is a social science research method used for studying human communications using social artefacts (Babbie 2001) . The goal of content analysis is to quantify large amounts of qualitative data for the purpose of data reduction and generalization (Northey et al. 2002) . It involves the coding of raw data into a standardized form according to some conceptual framework. It is, therefore, important to specify the definition of each code clearly as they are subject to many interpretations (Babbie 2001) . For this research, a restricted approach to content analysis was employed (see Bose 1995) , to code the qualitative data extracted from the hard law documents into a standardized form using the categories developed through the constant comparison method.
Pattern Matching (Matrix Analysis)
The qualitative data analysis technique of pattern matching (or matrix / logical analysis) was also used. Yin (1994) , Miles and Huberman (1994) , Babbie (2001) and Northey et al. (2002) recommended this technique as an effective method of data display in qualitative data analysis. Pattern matching provides an outline of generalized causation, logical reasoning processes, etc., by using data displays (i.e., matrices, flow charts, diagrams, graphs) and written descriptions to allow the drawing of justified conclusions (Miles and Huberman 1984) . It was used in the present study to explore patterns and determine interrelationships in the detailed information obtained through the analysis of hard law documentation (Frechtling et al. 1997) . It was also used to present the information in an immediately accessible and compact form.
Quantitative Analysis
Based on the results generated through the qualitative analysis, cell values of 1 (presence) or 0 (absence) were assigned to each of the monitoring and information reporting requirements (see also Hickey et al. 2006) . Quantitative analyses were then conducted using the chi square test for homogeneity of proportions and the hierarchical cluster analysis method.
Chi Square Test for Homogeneity of Proportions
According to Bluman (2001) this test is useful when the researcher is interested in determining whether the distribution of proportions among n populations have a common characteristic or are different. It is considered conservative and determines whether the proportions for each element are equal across all populations [i.e., the null hypothesis (H 0 ) is that there is no difference in the distribution of proportions among the n popu-
The following formula was used to compute the expected values (E) (Bluman 2001 ):
To find the test value, the following formula was used:
In this case, O represents the observed value. The critical value was then obtained from the χ 2 distribution table, at α = 0.05, with degrees of freedom = (rows -1)(columns -1). A practical limitation of the test was that for each category being compared, the expected value had to be greater than five. Where the expected values were less than five, categories were combined [as recommended by Bluman (2001) ].
Hierarchical Clustering
Cluster analysis is widely used in many fields of social science (Gelbard and Spiegler 2000) and can be used to define 'objective' groups based on similarities and differences in data (Brewerton and Millward 2001) . The aim of cluster analysis is to minimize the distance between individual objects while maximizing the distance between groups (Everitt 1974) . In the present study, the 'average' and 'complete' methods of clustering were used to graphically display the relative distances between each case study matrix. This analysis was done using SAS Version 8.3. To determine the distance between the qualitative data presented in the matrix, the 'Manhattan' distance technique (also known as the city-block metric) was used. The formula for this distance (d), between a point X = (X1, X2, etc.) and a point Y = (Y1, Y2, etc.), is:
The resulting (absolute) values were then summed for each case study to provide a relative distance matrix. The Manhattan distance was the appropriate technique for handling the qualitative presence/absence (categorical) data because it doesn't square the coordinates (unlike the Euclidean distance technique).
Assumptions and Limitations
This study was based upon the assumption that the monitoring and information reporting requirements documented in forestry-related hard laws can provide important context for comparing forestry practices and perceptions in different jurisdictions. There are a number of limitations associated with a study of this kind. These limitations are generally related to the inductive and investigative processes associated with exploratory research methods. When analyzing legislation, issues related to the enforceable reach of a law; who has responsibility for its enforcement; variable levels of responsibility; and the influence of local units of government on legislation complicate the process of inter-jurisdictional comparison (Ellefson and Hibbard 2003, Bauer et al. 2004) . These complexities present problems that are relevant in each of the selected jurisdictions and are a limitation to the analysis presented in this paper. Another issue that relates to hard law regulation is that major differences in policy often result from subtle differences in wording (Cashore and McDermott 2004) . While this is obviously an important point of consideration, our research did not explicitly consider the degree of discretion involved in enforcing the law. Instead, our analysis relied on the presence of elements within the hard law standards (see also : Hickey et al. 2006 ).
Results
Using the constant comparison and content analysis methods, 11 descriptive categories emerged from the analysis of hard law standards, with a number of monitoring and information reporting requirements subsequently associated with each category (Table 3) . These results indicate that the majority of the monitoring and information reporting requirements in the selected hard law documentation related to 'Licenses, records and reporting' (114), 'Administration and regulation' (102) and 'Harvesting operations and inspection' (94) issues. Within each jurisdiction, the When interpreting these data, it was important to note that the findings are based on a purposive sample of hard law documents related to forestry in the relevant jurisdictions. Due to the large number of inter-related environmental laws available in each jurisdiction (Annex 1) it is likely that the actual SFM-related monitoring and information reporting required by hard laws will differ dramatically from the figures presented. Therefore, the purpose of this exploratory analysis was to consider the nature and level of information required by the selected documents rather than determine 'better' or 'worse' legislation. Overall there were both similarities and differences in the monitoring and information reporting requirements documented in the selected hard law standards from European jurisdictions (Fig. 2) . All of the jurisdictions required a degree of monitoring and information reporting for each of the 11 SFM-related categories. Despite a large dif- ference in the number of specific requirements (Fig. 1 ) the general categories addressed by the hard law documentation revealed consistency (particularly Denmark, Norway, Sweden and the United Kingdom). The chi square test for homogeneity of proportions indicated that at least one of the proportions within the European sample of hard law was significantly different (α=0.5) from the others [see Table 4 (a)]. Fig. 3 shows the relative distribution of monitoring and information reporting requirements obtained from the selected hard law standards from North America. As with the European analysis, despite a quite dramatic difference in the number of specific requirements (Fig. 1) , the general categories addressed by the hard laws revealed a level of consistency (particularly in British Columbia, California and Ontario). However, not all of the documents contained monitoring and information reporting requirements related to 'Research and development' (Alberta, California and Maine) or 'Forest resource protection' (Maine). The chi square test for homogeneity of proportions indicated that at least one distribution of proportions was significantly different (α=0.5) from the others [see Table 4 (b)].
The hierarchical cluster analysis resulted in four distinct clusters based on the qualitative data (Fig. 4) , two of which were individual jurisdictions (Minnesota and California). The 
Comparative Analysis by Region
Fig . 5 shows the North American and European sample averages related to monitoring and information reporting requirements. While the average sample proportions for North America and Europe were very similar, a higher proportion of the European documentation required monitoring and information reporting related to 'Management and planning'. Based on the hard laws selected for analysis, the requirements documented in the North American standards had a higher proportion of their monitoring and information reporting requirements related to 'Licenses, records and reporting'. The chi square test for homogeneity of proportions indicated no significant difference (α = 0.05) between the average distribution of proportions for Europe versus North America [ Table  3 (c)]. While there was a high level of variability in the specific monitoring and information reporting requirements, there were also areas of consistency across the sample (see Table 5 ). Brunnee and Nollkaemper (1996) wrote that, in the face of mounting pressure on the world's forests, there have been attempts to clarify the values that underlie international forest policy to promote further development of the law. The analysis presented here considered data associated with forestry-related monitoring and information reporting to provide a comparative description of certain hard-law requirements in a sample of jurisdictions. This was done to shed light on the potential for coordinated monitoring and information reporting objectives to be mandated through inter-jurisdictional hard law. Abbott (2000) noted that hard laws have the potential to reduce transaction costs, constrain strategic government behaviours, reduce risk premiums for investors, provide guidance to bureaucrats and promote transparency functions. Despite a high degree of variability in many of the specific requirements documented in the purposive sample of hard laws, our research supported this observation. Specifically, the data indicated the central role of domestic government regulatory bodies, third-party forestry inspection boards and advisory committees in each jurisdiction, and specified the level of monitoring and information reporting required when harvesting forest resources. These observations are supported by Cubbage et al. (1993) , who noted that regulatory mechanisms generally place rule-making authority in representative bodies that have access to the information they require. For example, California's forest regulations are created by the California Board of Forestry and assessed by a range of other state agencies 3 (Dicus and Delfino 2003) . This promotes transparency, and is similar in intent to many soft law standards of forest management (see Hickey et al. 2006 ).
Discussion and Conclusion
According to McKay and Moeller (2002) , the public usually views mandatory regulation as an assurance that stated goals and objectives are being met. Our results confirmed this observation, revealing a strong demand for checking, compliance, correction, enforcement 4 , reporting and reviewing by public agencies in each jurisdiction. While not explicitly stated, the nature of the information required by the selected hard laws was primarily concerned with compliance monitoring, rather than effectiveness (Mulder et al. 1999) or validation monitoring (Niemann and Innes 2004) . In terms of adaptive management, this can be considered a limitation of hard law regulation, as laws are almost inevitably responsive to the current environment and are rarely capable of anticipating future problems (Shelton 2000) . This is an area where soft laws are playing an important role in terms of monitoring and reporting for SFM (Hickey 2004a) . As noted by Cashore and McDermott (2004) , research related to the effectiveness of hard law in achieving desired outcomes is crucial if we are to understand how forest regulations impact and address environmental deterioration. While our research does not address this issue, the results do support the need further investigation of effectiveness monitoring through hard law regulation. Dicus and Delfino (2003) noted that hard law generally relies on specific and prescriptive requirements for individual forestry operations to protect various environmental parameters. With relation to environmental measures and assessments, the sample of hard law documentation analyzed in this study revealed a strong focus on monitoring and information reporting related to forest health, forest protection and regeneration/reforestation. These categories can be seen as covering the fundamental environmental issues related to forestry that are of interest to government. Mortimer et al. (2003) , who noted that hard law should be closely tailored to legitimate state interests in forest regulation, supports this finding. In the North American jurisdictions, fire-related monitoring and information reporting was also a common requirement. This finding is not surprising when we consider that the annual land area affected by fire in North America is significantly greater than in Europe (see Fig. 6 ). This is mainly due to Europe's history of long-term intensive land use, which has resulted in a patchwork of forest, shrub and cultivated land with species composition and fuel loads that are very different to pre-settlement (or 'natural') patterns (Shakesby and Doerr 2006) .
The advantage of traditional 'hard' regulation is that it is universally applicable, thereby enabling a level of standardization in the monitoring data collected (Hickey 2004a) . However, the relevance of the data and information generated through hard laws differ between societies (MacCormick and Weinberger 1986, Fingleton 2002) . The results of our analysis clearly indicate that similarities exist between the selected jurisdictions. The results from the cluster analysis (Fig. 4) revealed close similarities in the monitoring requirements documented in the predominant forestry legislation from the United Kingdom, Denmark, Sweden, Norway and Finland. This may reflect similarities in forest ownership patterns (see Table 1 ). It may also reflect policy consistency resulting from the various directives and regulations of the European Community (EC) 5 . In contrast to our findings, Bauer et al. (2004) noted wide differences in the form and content of national forest legislation in Europe, particularly in relation to the basic legal framework and doctrine, degree of detail and enforcement mechanisms. This suggests that the results of our research (limited to monitoring and reporting) need to be considered in a broader regulatory context before any definitive statements about comparability can be made. Fig. 5 shows a comparison of the European versus North American requirements (sample average) for the selected hard laws. Despite variability in the number of requirements, there were similarities across the selected legislation. These similarities covered a broad range of issues associated with SFM. While there are acknowledged differences in national (and in the case of Federalised countries, sub-national) legislation, similarities in the monitoring and information reporting requirements of certain hard law regulation is an important finding, and may indicate a potential for improved international hard laws related to monitoring SFM progress. With regard to the potential for international forest laws, Brunnee and Nollkaemper (1996) noted that tension exists between claims of sovereignty over forests and the emerging legal principles that guide international law (i.e., principles of common concern, inter-generational equity and precaution) (see also Tarasofsky 1999, Hickey and Innes 2005) . According to Bauer et al. (2004) , convergence is already happening, with the expansion of forestry related international law increasingly influencing national policy and law (Tarasofsky 1999) . While the results of our hard law analysis are drawn from only a sample of the forest-related regulatory requirements in each jurisdiction, they do provide an interesting perspective on the potential for comparability and inter-jurisdictional synergies in monitoring and information reporting through hard law mechanisms. Fingleton (2002) noted that forestry laws need to fit into a jurisdiction's system of government, its budgeting arrangements, as well as a range of other legislation covering environmental protection, land tenure, land use and business and revenue laws (Hickey 2004a) . With reference to the USA, Ellefson and Hibbard (2003) noted that forestry-related hard laws were far-ranging, often addressing issues related to environmental conditions, timber harvesting and the protection of 'special' features. These observations were supported by the monitoring and information reporting requirements documented in the purposive sample of hard law used in our study. The extent to which hard law addresses the broad range of SFM issues faced within a particular jurisdictions is important because it is often assumed that the monitoring and information reporting requirements documented in soft law standards exceed the requirements of hard law (Hickey et al. 2006) . Therefore, the gap between legal and soft law requirements is an important area for future research (for example, see Dicus and Delfino 2003) .
Overall, the results of our research indicate a high degree of similarity in the nature of monitoring and information reporting required by a purposive sample of hard law from different jurisdictions. These findings provide an important perspective that can inform future research and development in the fields of forest policy and management, particularly in relation to resource monitoring and information reporting. In 1996, Brunnee and Nollkaemper noted that "…despite the diversity of forests and forest concerns between regions and continents, there is an important role for a set of general legal principles, objectives and procedures defining the parameters and establishing the ground rules of global forest law". Our research suggests that further comparative analysis of hard law monitoring and information reporting requirements could form a central theme in defining the 'ground rules' of a global forest law. (2002) noted that when environmental regulations have insufficient enforcement, they often lack credibility and may lead to political backlash (Spiller 1996) . 5 The European Community has adopted a range of legislation related to forests (see Annex 1). According to Bauer et al. (2004) , these policies and regulations refer to funding for afforestation, protection of forests, harmonisation of procedures for data collection and other related activities. 
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